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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the punch-through 
of impurity ions through a gate insulation layer to reduce 
the threshold variation of the driving voltage by providing 
an oxide nitride insulation layer which covers 
source/drain regions and has an N concn. distribution in 
a different layer thickness direction from that of the 
gate insulation film. 

SOLUTION: A device is produced by forming an element 
separating oxide film 2, N-well 3, first Si oxide nitride 
layer 4 and gate electrode 5 on an Si substrate 1, 
heating the substrate in a quick heat treating chamber, 
exposing to an ammonia-contg. atmosphere, replacing it 
with N in the chamber to form a second high-N-concn. 
Si oxide nitride layer 4a at both sides of the gate 
electrode 5, the N concn. distribution in this layer 4a 
being different from that in the first Si oxide nitride layer 
4 just beneath the gate electrode 5, and introducing a p- 
type impurity such as B to form a p-type source region 
6s and drain region 6d. 
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[PS] MIS (metal insulator semi conductor) SHI 
flSftJ: Ofc***- htfefiJf 4 SHE**- h*filM4± 

1*6 s, 6dt, m&*m#ms.i$mcoo-hffi£v- 

Sfl®-(tffilS84atS-^tf. 
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Miey- b tm!E±iz&&2 tut y- h^st , 
i?is*^f*««*M^ a ^urie y -x/ km 

*>o» «ray-h«»JIfcfc»fc*»W5rift|*>B 
«aftBKbttlMi 1 i b 

u^temfet m?&m.ttmm t oRmzmm lx 
\*hzt zumb -thusssn i imco*m#mw.. 
imzm 3 ] mi?- hmmoTnm&y- bmmmft 

zzb ^mmt-ttmm. i Km&mftim. 
m^4] miy-h^mvTcoimiy-himmft 
commmmftmi . iney- r-mffit Miey- h^^i 

[«#«5] **«6K±fc:»J«5*i.. B.oW»5rrtW> 

t s*-*-* z t £&witi-&*mmm. 

[«**7 ] 4««MO±iiit:afti(Mb«lJ: OSr&y 

tuffiy- htmrnco^zy- hmmzmtft-thiLUb . 
y- h«e««fc«ji*6JiJi*rt<oa«»K^*iirt- 

fjfey- r-«®£ LTinS^NIMM^MM 

lt v-xmrncts yv4 ymmz&m.-rz xg 

[«*3I8] l^ey-hite»B$r^-tSXS{ciJVv 
o- HC^S-Brti k £^®k^l>ft^71B380¥ 

[ff*«9] luiBy-hffi^s^^-rsx^-fcv^ 
miv- hmmt coxmzmmzith z t zft® t -r& 

i o i msmimittmm ZTMizis 
^x. m^mitimm#nmmm&£m?Mimit 



[000 1] 

^it^ratrat. iOPt<ti. MIS < metal insulat 
or semiconductor)^^^^^?*^^ 

[0 00 2] 

- hmmmffitni l z$ttLtt&ty(7>&&^cr>&iitm 
mtKox^i. mi smm^mb^y^x^^ mi 

tfPMOSh7y^^lt HRfc. #J;itfll9(a) - 
(c) ^-TJ:-5=5rXg&MT^$fL^. 
[0003] ifcT. 09(a) IZ^-tXolZ. y'jnyl 
«ioi <^-=PiH«i«o«ffi*as?iM:L-c« : P»ltffl 
SHttf (LOCOS) 102 Z&fSLL. OUT. 5R^-|S 
ffliHUI102 CBBiit^XTSJSffittfcinSTKft^V 
ALTnS->x;H03 Sr»^L. OV^T. ~/VnvW&. 
101 *ffiOS^)S«iiS-»iSKk LT y- r- ^*104 

[ o o o 4 ] <*:t=. y- h^ssio4 Rtfm^-mmm 

{VSnttzzmgkisVaymZB&Ltzmz. *cr>&m 

u 3 >jg 2: 7 * h u y y v i -izx o w -— > 

7LXM9 (b) tc^-rj;d^y-h«©l05 2r^-T 

-e<7)f*c 09(c) izijK-txoiz. -ixy&xm* 

i:fcJ:•oT*^S^•k"^OpM^^^^$•y-^«©105 . 

^U3^«hc^al. zrnzx<oy-hm.mio5 <r> 
kkfcfc. y-h«si05 owflRrfc 

ffi^<^*HWIiCJ1106s. 106dSr^-r^>. 
[ 0 0 0 5 ] . y- h^fi§105 COfflI^C^»tt<?) 

U">f H^*-;H07 £JB«Lfc»£» y-h»B105 S 
VlT-f M07 SrVX^tcffiffltTy'-MSilO 

5 iOffl!l^-^iSltecO^W:iWil08s. 108d$:m-r 

*^)Ssw«oneftsaRJiio7s, mAitemmnx 

^EM£ii®106s. 106dfc<t-5tLDD(li^itly doped d 
rain) «it(^y-XffllSl09s. H b->f ^Jgl09d^'ffi{£ 

[ o o o 6 ] t z bx. y- h*e^io4 <r>ttmb lx 
isvaymttmi&mvx^zw, wmbLx*<?m 

ZzsOzi ymmizj * >&X-t& b . %<rPf-Wk1tf- 
h«Sil05 *m*miXTiW.^*>V\<& i^iWnl^ 

pS^*$WJ!c«106s. 106dknS7*/H03 lz£& 

^. £fz. mos h^^^^Tii. mB-fl:* J Jitftco 
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[00073 z(?)£?%wm*$>. y-bummttx 

■flJWkS/Uav (SiON) *fclBv*4£kfc:J:9'. *o 

^ft^^b^ y 3 ymizx^xy- ^mmx-cox^m^ * 

fey-xfHUUf HH >««^>±iiit:fiftlWW^» 
eslt * >y h y nra* rt±.s** k ^ a 

[00083 ioiatiaflaMfc^yn^Ji^ffl^*^ 

±iS±cy- h*£l*Jf k LT»*3n*Hftl(Kl:^ U 3 
yJi$r. KW 3 &&JIk' L- 

w ymm<7)±iz^mit^ y 3 t . * 

[00093 L*>U y-MeHWfcrJWfc&^-Sriii 

ttif- -v 7Mu;f-o v-Xti-T- -y h * 
-;KOHttfc3S*>4 £ k . tt*#y- F& 

^^ItttOBMtmBE^ftOS-imt^^ h L/C L± 3 . 
[0 0 1 03 £?>J:o3:|3JBk:*tL/C. H*.ifl*flPP5 
-21 133 0#4HBfci3lvai. m^S&mh^^^'X 

? <o y - */ y v * ymmn^mftmmnmmttt. ^ y 
mcomitm&x 9 -r s £ k -c* y f* * y 

raw**** <&4knd£fc ^^^itv^ . 
[00113 

Tco&mmcomim&tf+ftis < & wu* . y- h mm 
**v^T. y-hie^^m^Mtti^yny 

«<OMftigJE£*fc:ffi;< LfcfcWUf^J: 5&I3JBO 

[00123 ^m^mmt-t^kz^t. *7h^ 
yrwtt^$^>tcis<-tskkfcc T-m>M*><r>7 
- h&mmnm mi*m± Lxh?> s/**ouk 

[00 133 

[ mm am-tz fc*«#s 3 
(#s)±ELfcaa»i. hi 3 3^ 

1 ±£&&ztukK 1 <oaftBHk* i y- 
Me»«4k. «riey-MMMi4±K:»«$<ifcy- 

«ltc»«Siifcy-x/KW>iH«6 8, 6dk. 

ffl£¥*ttstE 1 mmcoo-hmzv-x/ h w 



6 s , 6 d 3&»o. fifiey- h^J14 fctiJWr 
[00 143 JJELfc4HWt*Bfc**Vvt. 04-06 

iUKti. miz*m#mm 1 knraftBKBBKJi4 a k 

a 5 ^T^Btriey- h*s&/i4 w oassafltfMWi. m 
n*mi>mw. 1 k Huies-fki?-fbteiSS4 a t nxwizm 
vntriz^ mm^mzyu- K»=«r* £ k £=»&k 

[00153 ±%iLti¥mti8mtz&^x . sney-h 

WEy-h«S5 kmey-h«iM4 k«*HJcfl»f 

o- F^ra-ftaMtft i 0 y- b&JtJi 4 k . insey 
-■MftiSJi4±t:»sRs*Lfcy-h«tt5fc. luiey- 

hm®5 <0SfM*«ME^MS 1 § *ufe y - 

x/yuj >m*7 s , 7dt. Htrae^*««i*ffi 
Sk S i k £#$k-r-?>¥#tt§iai;: i ^Ti* 

[00 1 63 £tz, ±St?tPSt±. Hi (a) ~(d) 
W^-TS £ 3 1 «0±lBtcfiMfc»ftft J: 0 

*&y-MeiHi4^»rtW4i8k. fnsy-h^ 

JI4^>±K:y-h«ff5t»lS^-*XBk. MlSy-h 

«ai 5 cDWflg*<oi3iE**«««i 1 co±mz friey- b 

*eSUi4 ktiH^Ji^l&JOSSaUSE^^^SS 

-fkB!-fb^ii4 a fcjMM-ftiak . Huiey- hm®5 

[00173 *<v¥mmmcr>mikjjmz}$\,->T , t?ie 
y-h^jf4£ffi5j£-fsist;:i$ivT, BiriesYbS?^ 

4Ckt»«k^-6. *«*»*(«B<oMtt*afc:i3v^ 
ffiey*-h^«4 5rm-ri.XgtCtJV^T. ffiiE 

fflfljwk«i4'oa««ie^ifiEy- h^«4 k tuiey 

[00 183 **>^flMOtta*ifcfc:tHvt, ttflfi 

afljwae««4a&jBdW4ietci3n-c. Kriss-fb 

S!'fl3^S4 a^B«»»inEBftlMISMIM4 a 
kmiiB¥«*S«Rl kO#BtcM«fS^i k fcWISfc 

iixtf . m i s h ^>v^9<n*mvmm.b y- hssE 
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nm&xfiwwmmmttiGb , y- htt^owiittrcy 

[0019] tiH9f6li. MISb7 yyx^^at 

u rmmi. ztiztus y a y- f tfitu^ 

C. B3R«M6MR»*|6lO»**SBW-* i k lei 0 . 

i o o 2 o ] «*.ar . m i fios-ftag^ui^s*ffis^ 

«fc^*ffi£H*#«WUi Sfttc, 332 

imt& k v » d i fc » i omimitm t *mfrmm 
[0021] ifit: i o . as i «aftiMMiT»a«« 

S^tc J 0 . ^MHi-f *y&Acr>mzmZ mnz < < 
Wmtffeya-VlzBiSL-r&kblzK.. V-x/YV 

■i y&mmoimmt txwnt->vzi>mzm^xi> 
i < . ztitzxtufy- bm®<r>nm-cnMg&tt.&*s 
V3>tmmizj:~,xw5±zti. Lfri>&&i,timBi 

[0 0 2 2] MI Sh^^^^^o^coW^k 
[0 0 2 3] 

&mz l d d tmw&m l% ^ m o s h y > =jx 9 cm 

[0024] gj Iff] 

Sh H2ti. LDDflfiS**U ! SrVv/-^fBWfc KP- 

>-« t££3pr m o s h 7 >-xx ^wjg^xs^^f 

BfHHT&S. 4-*\ 01(a) K^r«JBK:«r4 4TO 



o ; mtt?mwuv§2izm£titzmm 

[0025] **>*^»jft«*Afc:ti. smMBBBHfc 

m2£-?x?iztx. m. mmzck'v>nm*nmmA 

Six. diitck Oy'jn ygffi 1 tf>*7»rt*»Afc:(i 
N>>x^3 3WB«S*iTV^. act. ^'JnyiSlJ: 
«ffit£Str (^H^) rttcAfu -eWc*5V^T9 5 0 

rogHLass <n,o ) *rxmmmzi>>va>m&i$m 

JtiACJfJP 6m*>£ 1 OSflaHfcS' 

[0026] *<o«i=. ^)rt>wR\<mi<r>mM 
^o^>m4Ri/m^mmm<m2CD±iz^^> 

V?>mZCVD(,zJ:-oX 1 8 0nmtf0lpStC^*-r 

«wt . ^isa^ y n * i- u y/7 7 -f -tci 

y-h«fii5c0Mffly*offiiS«. Zti?tiV-X/Vh> 
[0027] <J:(c, ^aytQSgS (^TIl^) of+y 

l . zcDm-mswuzis u n i & 6 o #rana L/if* 

(C, ^-\*WN*rt<7)^$rS# (N 2 ) tcB^-TS. -?-<?)NH 

3 ^icifLtf. ii(b) i^-rian, y-h««5 

<=5:o-C, aa*ifiK«0SI2OM^bB!-fb^ , J3>'®4a 
kt-S.. 

[0028] *cr>mz. *-ryrt[*W3.mtfX* N 2 0^f 
X£S&U ClO^T'^-rW^cOjaS^gOO'ac 
±#LT. 01(c) ^-fiotc. y'JnySSl^ 
^#fflMf*I(3AixT 6 0#fSI*t^f-r?. . i £ 4T-£7)X5S 

v ^x ti . i NH3 <vwm%cDi&m*?mm&fffl ^ 
itz-e&ztizi.*). *f-bw&5<?mm<r)%i2<r>mL 

^tSftgl-fk^ 'J n >«4 k v- 'J 3 1 k 0» 

&ttxmmmzwmgig.*mwx*h. f)#mxu. 
mmtzsv^yb nm^im^t ^ht^xh^. 

[00 29]fip-*5. y-YWf&5<rMm%l,Zhh&2<r) 
JgOt-^«. Sl2<?)S<kB!^^!J3>'il4 aty'j3 

1 k 0 i 0 (cWflWi . Clix 

<t 0 . y- h mffi 5 ^MfflScoa? 2 nmimikis 
m4aL*nw.mmmttifi&. y-vw&snw^izbh 
mivmimit^ozym (y-bt&sm) 4a4>^s 

«4ftK^k^i. i k . 
[0030] ^-±3. Wi 1 (c) fcr^L*: i 5 £x nh 3 ^"x 
5tN 2 0K:»ifca^)2EIBoaflaWt«SH±, ±13. NH 

3 ^o#Hm(c*3^TSi2^a-fbKfl:^u n>Ji4 a 
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mm lt . * vmm<?> p spfh* * y- h«®^Mffla^ 

6 s RV K W yffiig 6 d £ . 6 
31 2 (nmftmci' >J 3 VJf 4 b (C «t o T S*>ix£ V > £ t 

[0031] zomz^ fttzmmLz^v. ikmzmm 
u -?ux'mm8mmizzfy??}-*-)v 

i±y- h«ffi 5 izma-th z a iz%& . 

mz^ v-xm&ms v w ymmt lxl d vffimn 
^msmm*mmt smo s vvvitxfvmkiM 
iz^uxmrntz. 

[00 32] 4-*% SlMtPI«tCUT. 

i <vm=ffi$Mi&A(Diikmzm 1 ^m-tmit^ y 3 

y-h«ffi5$r»B£L^f*tC. 02(a) IZTjtfXoiZ^ 

x p w*m» 1 izmx txm\, ^&m&cr> 

[0033] mottle, 31 1 OBflSWH^ Vn>!B4t 

im&^mmmm (y^^ag) 7s, 7d^ni 

NH3 t n 2 t n 2 0 nmiz&i x-y-hw&5 <7mmt>v>w, 
1 cr>mi\miti/v 3>m4(v-%Mzm.mzmA-f& . £ 
£ t\ ^ 1 ^^ts^^ y 3 y« 4 c7) 3 •hmm^mM^ 

■ttz&#$:& 2 nmiKStfti' V 3 >M4 b t -TS . d <0 
^2<7)^tlE<b>' , J3>-S4b«. y-h«fi|50TO 
Hmtziz&tfiX&f&Zti. ZtitzXK). 
fei£SWI7s, 7d^gP5rS^£t^ : SrS. 
[0034] ZtllZX*). y-bWM5<r)mM<7>&2<D 

w.ttsnti' y 3 >m 4 b y- h « 

S 5 coWTtz £> & 15 1 nmemtis 'Jnyf ( y- h fg 
iM) 4 

T. CVDKiOSiOjJI^ttKj&RLT. y-hm® 

1 RX/is y 3 1 £Si0 2 CJ:-?tS?. 

[0 0 3 5] SJCtt-f 3j-^x.y^>-^j:oTSi 

0 2 Jf£Stt;m&]t::x -y^-V^U ZtilZ**)^ 02(c) 

^ F<7*-;P8i:LT»-r. ^^l*. y-bW.m5 

3^S«l(c^ALT. y-h^ffi55.tflM 

8 ctj^O y'jn >mm 1 ^ftK«0TO«l!lffia 
J19s, 9d£»ja«-4. *<0«fc3**i«KO3Flfi«te 
lie 9 s , 9 d JJE Lfcfi»KaTOtftri£IMI 7 s , 



7 dUzXiXLDDffimw-xmiglOsRXSVUJ 

[0036] *cr>mz^ nizm^L^^ m^mm 

£J&£U ^>\vxmmt8£tmiz-n>79 h*— iVtmfSL 
U mfmmmcr>±.\,zW&*?>97 h*-;U$rJlLT 
V-^ffll* 10s. Fl^'f 1 0 dX«y- hmfil 

5 tcieiw- s . , jje t fc* 1 waiflii 2 

y- h flffi 5 ^MJl!l<7)m 1 O^ftK-fb v- 'J 3 4 Sr ^ 

tc. y-f«SI5WM(H|c7)mic0g'ft:l!'fl:^U3^S4 
Sr^*L. ^<0f^C ^U3^S«i£7)^BD(c|f^i 

<?>m<<mnt~> 0 3 >jm.4 s «t a lt t i v^„ 

[00 37] ±ELfe»«Ttix ^'JnyfflSJ: 
^-ftffi?^^ (J 3 ✓'Si; ^®lc^^8Jg<7) ^ 2: ft* 

^•ftB!-fb^y3>-aS:BiL> OUT. NH 3 ^^N 2 *'X 

t>«t<. caj^if. m&fmsmwiz&^x n 2 o^-x»h 

[0038] UUu h^>^'X^c7)gjtX 

iwfc^U3>Ji4a, 4 b wmm-ftmzm* s «t a ^ l 

0ziym4t%i2<7)mttMHti>-V3ym4a, 4b£7)S 
[0039] 4-f , M£tfc*F£JB^-CN 2 0 X?'X$r#tr 

as 9 5 o KKD-mmx-w, i <r>miffln\Miti' y 3 >ji 

$T^y3>»K<7)±tc6niDOiI$tC;^L, CliX^S I 
MS#Hrt,fcti^ 0 3 tc^-T J; d &#£fS£5l#& ^ 

fife. £<o®-fkg-fb>'y3>'ji-c(i. a««o«K***« 
yv-vttox^hzt&bfrh. mz^ ffigm&F 

2:fflV ^T^KgSS^Hm^^rT'ilJP^ 5 . 3 nm^g!^^ 

3>-jf$ri!{bg-fti^ , J3>-Btc^i.. M5&?m 
mi£W.cofFfi<Qm 3 tfxZHitfxlzS&Ltzmz. 

&mzm 2 #x lx 9 o o •c-cmffcs-fcv' u 3 y 

8*6 0#'ig^#H^cBitTii+^*3R £rB£4 
ZcrXjtamttMVci' 0 3 vJf £ S I M S^W Lfc t £ 

04~06^t-<£^ : 5:^^*3!p'ff^>i^. 
[0040] 04-0 6 tt. NH 3 XT^*-frtf»H5llfc:K 
-fb^y3^il*$^-r^aS2:. 7 5 OX:. 800 
•C. 8 5 0X:i:^i.7tJ*^^^^LTV^. £n^> 

<7)K-fLa<t^ y 3 yjf -m, -e^rtgp^g^oigs^ 
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TV^dttC^a^S. L*>k. NH 3 ^#fflJR+<0 

[004 11 ace miRV&2<DW.{tm:~>V3ym 
rot* . mmitis y n >m*<7)gmmjgt *<vm 

i)K pSMOSh5Vx*X;?<JDHffi«E{cfc'<7)i-5&f* 

frzm&tfz. zows&iz&^Tte. y-htmmt l 
[0042] gmntztbizm^fzimnpmMoshy 

OC08512rfflV^„ ^l<59MOS ^•7:>'i''X:?^D:5' ^ -^ 
|g|fclB^±. ISSMHFfcfe^T N 2 0^-xSr-^tf9 5 0t: 

me&ftmim 3 cox? 

[0043] &2<?>Mosy ? yitx? coy— yimm 

^unyjiTib*. &3cr>Mosh7y~Jx-?<?>y-h 
lestee AasKwsssntoNjO ^x5r^tf 1000 
x:cowm^z >-s«*b^sjp 5 nmoK-ft;^ y 3 
>■ (Si0 2 ) M6 0#H?<itc:t(:J:TC, *oiWk 

mimfcis-v^ymnmmii. mmt-> 
y 3 ycoit^z «t->T6 nnttiin Lt v •> 5 . 

[0 044] m4<7)MOSh7^^^^^'-hffi^« 

Svtex y n >-s^*®cdji/s 5 . 3 nmcoitfh;^ y 3 ym 

SrOBU OV*t\ ^#H^PtyD#X£N 2 l;:g&l,*:& 
e ^O#H5vi*HcN 2 0 $r#ALT9 0 0-CcoaSfcg 

^i!'fb->y3^jisriiit^xss-ig^ii*^^4. 
msmzn ^ttfzmim^ y 3 ym<r>mmts. 

ftis-rt^ y 3 yme>wmmm#mm&m4<Dji a t* 

[004 5] &5<nMOSh7yi;Af<ny-Ymm 
it. SaSStfO^Srt^NHa ^Sr-^tfSOO-COlJH 

»k >- y 3 ya^^s^s® 5 . 3 nmcogg-fci- y 3 ym 

zmmm.K.i' y 3 ^^<7>M^t8«^t±0 5 <o 
[0 04 6] w,6<r>wiO's>y*yyi;7.?<F>y-Yi&®m 



It. 3&Jffi?&«ya^art<ONH3 #*£-£t*8 5 0*Cc7)#B 

^.^ ^ y 3 ys^BcoJiii 5 . 3 nmcosrrt. ^ y 3 >-« 

SrBBL.. <e<Of&e ^4c7)MOS hyy~JX?cr>y-h 

tmmtmt3&FTu 2 tfx. n 2 o tfx+tcptmssu ; 
tiizx r>%tzmM6wnm.im{tS'V3ymfrb%&. 
zcDm-amitis y 3 >mnssmx.-»mim e <dx a t 

[0047] JSUbcoio^l^ecOMOS Y=yy : J 
x-9\,zi\r^%^4 ^y&Xl<tzW> j &e>ffl@iWEiffl%.L 
fc. zmxy&Mt. mi~m6c7)Mos v^yi/x 

^^*fLT*^>(5i->-(B* ) t7-yfc*Tjm4*y® 
F 2 + ) cr>2fflm->tz. B* *y&X<7>3k&- (« 

6nn^ta Ttcmtis 'J 3 ym***7%4 it ytfZZZ ft 
tt&VM£#T'$>->T. JnJIX^^-5:9keV , K-X 
S2:2X 1 0 15 atoms/cin 2 fct^w. BF 2 * <7M;J- 

^SEA^fF (KIT. ^2(7)iiA^fti:V^ ) «\ 
hm®WT^/16niD<7)tf j.Ttc&iti' 'J. 3 >-®5r*^ 

OkeV x 1 O 15 atoms/cin2 fc L^:. 

[0048] ttz, *<«ircttiLfcMOSj.?yj; 

X^^y-hft (V-X- HU-f ^f6]0*$) «0. 

UHlSjLimTJ&Os y-MEflitcElttn-rslgffttO. 
5VK-2. 5VTON, OFFU S4»e h'W 

K:*J^-C2 0 0jfiJ»eUx 
[0049] J: 0 07 (a) , (b) CO J; p 

6*Ut. =5rfc. 07(a), (b) tfeV^T, ^2<5DaA^# 
T BF 2 * >f ^-ViiA Lfcf*£aK8 0 O'CT'v- (J3> 

««$-6o^jd^ltv^. ztxit. mzxiK^m 
%<-t&tzsbTh&. y-htmmw*T*WLiti'0 

i:L^2^MOSh7^> ; X^^-pV->T. micDiiA 
^fttl2 <*>&*£m= i 4 ISfflmEVth^^SPS: J. 
■i>i:, 07(a) cD^BoMSifeKOTijrr i a fcl, %2<F> 

■&7dkmzj: hfum i foaA^fNo*^«t k> hy^x 

mzltO. 4ViOM^t4Cli:***^. 
[0050] iilfcl^LT, ^lOMOSh^y^'X^ 

te m i cogtx^fr fc m 2 <oa Af&fraa .07(b) 
fc^-r «t a . mmms. vtutm tx-h->x n*^ t h 

tltKfr^tc. tth-h. ns2V>ti&Jk9Hz£&&mt 

mi cr>&\3imz£&mmj) s mtt^o ztit. &2cr> 
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&7&mzx ->x t htmmzmtmf* 
[oo5n tfz, y-b&mj§kmi.tco#mizwm 

m%.W-7ifi$>&Wi3~~ SI6CDMO S h 7^?^ 
imtht. 17(a) K:5jcr J: a fc. **7%i4*V<m. 

tt#£ t&^si i oaA^frT'ti. y- btmmzffitfi 

Sg3-m6£0MOS h^y^'x^srit^-rs 
mastitis y 3 ^ mtpcommmmtfmz. z> iz^tix mm 

mix ^S^t: A 0 & X/TV ^ ^ T* I) . 
[0 0 5 2] S^fc. ^Ua^aHRtHflJWt^yav 
JI<D^#<D3fil«g# l o %ULbfc A«5r 0 BfiftKS-SSS 

y iSx fcoztiZ'ticommME. vtW— Wct& i a £5: 

a«Evth*Ma^-6fcv^aii:ti, m{mit~> 

[00 53] ZtHZttLX. «10MOSh5yy^ 
iZts^Xte. 117(b) CSfiifc *>>*Sr^lcoa 
A^-JM *>iiALT iSI 2 <oasA*tfT>f *y&A 
bTi. HfcBWraEvthi*#4>ii x -?-^raffi«ffvth 

t±.a7 (a) izTjK-tRwmmmmtf 2 %coar& tmtt 

L*>t. tfiT£BHfc^y3>^y-h&f£Jl£ 
-l.m2iOMO S hyy^'x^aymmVKlzSt^Xb 
•ffi*goO. 1 Vt£tf-?4 -j-xMlzi-y h LTV>I>. -5-0 

[ 0 0 5 4 ] .ro «k a te, gStSftKtfJIJf^fflKro- 
H fcSMfc LT v ^ aflfflHfc^ U 3 ^JI+Tti. :FKft>f 

mcom^^um^i-t^:r>x^tz. ^comimit^ 
'jaymtisv? >mfoco&wxcow.mmmm< x h 
ztibvtfm&bhox'. i^:j:2i^+'j7h7 7r 

[0055] ztmznLx. v-a/vuj >mmx 

y'Jnyf^tlFfttl.OT. *-y ^3r^>yT$':7- 
^.y?^|,7^(^^±+#-c^>&. L*>t, -eot:-?* 



[0056] t . ±ULtz x a *m 1 mRz/& 

2mxW s MLtzJM£mxmtfL2titeMOShy>i;x 

y-b^mcoTcoy-h&wmizx-ox^mm'f 

^CioT* -y h 'J TWtt£a< -T6 <! b ifiX 

# & . a±nmwx'i*. mm6nn<vy- h&mmiz-o^ 
»^y-MeiMfc:ov»Tt«s&T**. «ttr, mm 

i759 0 0*09 N 2 0#X£-&-tf 9 0 0*CO^H^-^y 3 

tjv^r. mmmiii*-is*<ftmi,zj:&mzmizLxm 

[0057] &Jb\ y- h«fifeC7)Ttf0y- 

[0 0 5 8] ^^tc. ±IEL7tH«6?g®Ofl!l(:. y*-h 

htmm£m<m<t~> y 3 

x/HV->f y^iOftrSCb-iT^-fk^y nyi 0=6: 
LTtt, 01(b) i a Ky- 

mm^MLxn^^riziiis^&vht. mmt 

[0059] 2fl«ft^y ay»S:l»*-r4«* 

fc. Gi* i -ctM-fbS'fk^y3>'«^LTfc#. 
izimfrX'h&tfmmz&tstiMz* -y h^y rwit 

[0060] 
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mm t trmm-thm 1 nmttMttJSftnmmiTftco 

izmmzftizz-etz n y- hmmtnRmizmmzmvr 
m2<nm.^mm<7)mmmmt^i. lx 

x. ztnz£<o. miv>m{mttmx<ommm%-mz 
io. wm* *> : 8Lkcr>mzmzikmz<<B.^*-r 

>mxcr>m.mmj£ttmz£ o * •/ x v rmm &± 
[inii(a) -(d) *3ffl<7)mtmmi l z}sif& 

MOS b^yisX ?cr>m 1 (VJMttfrtmtmXh h . 
[02] 02(a) -(d) li. *%B^||S^S^i>ltS 

MO s h^>^^<r>m2^>iM^m-twimmxt>i>. 

i;x?cr>y-h&mmt Lxmmzti&mmntmnm 
mmcnm&tttttfrmxh*) , Mmzm.&&. m 
m±\km&&*)xbh (BStc-pv^-n±04. 05. 0 
6Rvm8i>mkxkh) . 

[ 04 ] 04 *^^C0*S6J^S|{C« hUOSYy> 

<5O^7C«^»S^5:^-r0TJ>l. „ 
[05] 0512. *^c7)Hi6^©(^5MOSb7> 

^^.TiM^^^^^-rmxh^ . 



[06] 06«, *$tw<r>mmzmizfcz,MosY?> 

com«7C*<7)lgS^$:^-r0T'$>S . 
[07] 07(a) Si0 2 «fcgS* ) 'ffi«ft^4^O 

0. 07(b) ti, mmjjfoizmm#7v-vizMfj-?z> 
smmiz&tjisftz&ixx'jmzj xy&xLtdm 
mo s h 7 >isx?cr)mm.^i\L$:ttW£mxh 0 , 

0 7 (a) , (b) cmm&vmmi&itMB&xh s . 

[08] 0812. *^<^HJfe^®t-f^i>MOSh5^ 

itxfny-vmmt Lx&mztihmMA . 3nm^ 

[09] 09(a) -(d) te. «»<?)-SW^MOSh7 
v i-'x ? coxitis?: ^-rSTffi0Tft 4 . 

1 

2 SH4rt§ii$tfbJI 

3 n^x/P 

4 ( y- Mfe^jf ) 
4a, 4b M-fLK-fc^Un^Jl 

5 y-hflffi 

6 s y— xm 

6d KW^Jf 

8 -»m h'^*-^ 

9s. 9 d Sg^&MfciiJi 

ios v-xmm 

10d KWi'fHi* 



[03] 



[04] 



[05] 



furnace : N2O 
n» 1.46 : S.Snm 




5 10 15 



furnace : 950°C t 5.34nm 
n-l.46:5.78nm 




5 D O 

* * [nm] 



furnace : 950*C , 3 .34nm 
n»l.46 : 584nm 




10 15 
# [nm] 
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[06] 



furnoce : 950°C, 5.49 mr 
n-1.46 t 5.96nrn 




[07] 



(a) 



T~ 17: SiON 
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